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Office Action Summary 


Application No. 

09/993.890 


Examiner 

Lee Calvin 


Applican^(s) 

YAMAGATA ET AL. 


Art Unit 

2825 


The MAILING DATE of this comm unication appears on the cover sheet with the correspondenc address - 

Period for Reply 

^ A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

! E^nsions o^^^^ may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be t.mely f.led 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)n Responsive to communication(s) filed on 


2a)n This action is FINAL. 2b)IEl This action is non-final. 

3) 0 Since this application is in condition for allowance except for fonmal matters Pro|ecu^o" ^| '"^^ '"^"^^ 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 
Disposition of Claims 

4) 13 Claim(s) M is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) i3 Claim(s) Ji4 is/are rejected. 
?)□ Claim(s) _2 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

1 0) 0 The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction f.led on is: a)D approved b)^ disapproved by the Examiner 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 121 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)IE|AII b)D Some*c)D None of. 

1 M Certified copies of the priority documents have been received. 

2 D Certified copies of the priority documents have been received in Application No. . 

3 □ copies of the certified copies of the priority documents have been received in this National Stage 

application from the Intemational Bureau (PCT Rule 17.2(a)) 
• See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a daim for domestic priorrty under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received 

1 5) D Aclnowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 1 21 . 

Attachnnent(s) 

iT^ ^-^ ^ ,DTn «QO^ 4) □ Interview Summary (PTO-41 3) Paper No(s) • 

1 ) g Notice of References Cited (PTO-892 p^^^^. Application (PTO-1 52) 

2) □ Notice of Draflsperson's Patent Drawing Review (PTO-948) 5 LJ police 

3) M InformaUon Disclosure Statement(s) (PTO-1 449) Paper No(s) 4. 6) U Otner. . 
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OFFICE ACTION 
Specification 

1. The specification is objected to because of the following informality: 
Page 1, line 15, replace "lOB" with -lOC- 

Page 2, line 24, before "a source/drain region" delete -the- 
Page 18, line 15, replace "Fig. 6A" with -Fig. 6- 
Page 18, line 20, replace "films 10, 2." with -films 10 and 11- 

Claim Objection 

2. Claim 1 is objected to because of the following informality: 

Claim 1, lines 1-5, replace "a nonvolatile semiconductor memory wherein memory cells each 
having a tunnel oxide film, a floating gate, a first insulating film and a control gate stacked in this 
order are formed in a matrix on a semiconductor substrate" with -nonvolatile semiconductor 
memory cells formed in a matrix on a semiconductor substrate, wherein each memory cell has a 
tunnel oxide film, a floating gate, a first insulating film, and a control gate stacked in this order- 

Claim Rejections - 35 U.S. C. §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this 
country, more than one year prior to the date of application for patent in the United States. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Chen et ai (US 
5J82,88J). 

Chen discloses a method for forming a nonvolatile memory cell, comprising of 

- forming a tunnel oxide film 120, then a first conductive layer 122 as a floating gate on a substrate 

- forming a source/drain region 130 on the substrate by using the first conductive layer as a mask 

- forming a first insulating film 124, then a second conductive layer 126 as a control gate on the 
first conductive layer [Figs. 4D, 5 and cols. 2, 7-8] 

- etching a portion of the tunnel oxide film immediately below a sidewall of the floating gate 

- foijning a second insulating film 720 over the structure [Fig. 6F] 
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Since Chen teaches nonvolatile memory cells array [Fig. 2] arranged in a matrix on a 
substrate 116, wherein each memory cell has a cross section in a (1-1) direction shown on Fig. 3, 
Chen inherently teaches that the first and second conductive layers are patterned in stripes 
extending in either one of the two directions 

Claim Rejections - 35 U.&C § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et al 
(US 5^4ltBBl) in view o^Hong et al (US 5J45,984). 

Chen fails to teach that the tunnel oxide is isotropically etched using a fluorinated acid and 
the second insulating film is formed by CVD, ^on^ teaches or suggests that a insulating layer is 
formed by CVD [col. 5] and a tunnel oxide 22 is etched by means of HF in wet etch [col. 7]. 

It would have been obvious to one having ordinary skill in the art to have modified the 
fabricating method of Chen by utilizing CVD process to form an insulating film and wet etch to 
etch a tunnel oxide because those processes/techniques are notoriously well known in the art either 
to form an insulating film economically or to etch a tunnel oxide effectively in EPROM formation 

Allowable Subject Matter 

7. Claim 2 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the independent claim 
because none of the cited references teaches thermally oxidizing the floating gate sidewall. 


Any inquiry concerning this communication from the Examiner should be directed to Calvin Lee at (703) 
306-5854 from 7:00 to 17:00 (Monday-Thursday). If attempts to reach the examiner by telephone are unsuccessfiil, 
Art Unit 2825*s Supervisory Patent Exd^minQX Matthew Smith can be reached at (703) 308-1323. 

Any inquiry relating to the status of this application should be directed to the Group receptionist whose 
telephone number is (703) 308-0596. The fax phones are (703) 872-9318 for regular communications and (703) 872- 
9319 for After-Final communications. 
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